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Swi t'chi ng device withdrawable part for a swi tchgear assenbly having
~auxiliary disconnection contacts 5 The invention relates to a switching
devi ce w t hdrayaly R for a switchgearn assembly havbe'ﬁ/ﬁﬁéﬂéé‘ih
di sconnection contacts which can be closed or opened by neans of an
operating apparatus which is 10 accessible froma front control panel and
is arranged on the switching device wthdrawable part, w t@

whi ch is assdEsstrd®tidiarh the auxiliary di sconnection conta “\@\\mﬂmmwrgleé

by neans of a slide on the switching device w thdrawable p such.that it
15 can nove. A switchi n% device w t hdrawabl e part of this type has been

di scl osed, f %, deNipe 19HthAragarhe. Rart hitorcage, SThECRSRRACt unit
is arranged Qizddidlediavdhd aasidfialrye Rwidosinatd ideyicon veicttzdr awabl e part,
and can bg operated by neans of a grip (knob or the like) which is provided
on the front control panel of the switching device wthdrawable part. The
grip is fitterhd o thwesltiiden whieltiess i nttemdeda f orswseclasngeandevdce gui di ng
25 the contact. .ymn t it n he ' S ' i . The grip
therefore ass"%JlrrteLHertf“%o%g% [ %%tr%i é%&pr %j e%?ggggpg_??vegtggélgﬁgyf rlg%Yl%;gnt r ol
panel when t Rassibdanyardi sfosewmatdan srtamtattwhigte ean eagabesied 30r For

mei n di sconnegtd iy CoPt agbsnsi tofl Sadl r%%éya{smgm a}apam&@sem%ha Syi tching
devi ce wi t hdrawabl e part_according to 27 17 691 Al for, a wormdrive to

be used) 1{hi GFessiRt opbratest HyoRY FAR Pt hBAREONEREoT X PRSP of t he
swi tchi ng dewrce vMd hdfidwablielg device withdrawable part, with a

contact unit which 1is associated with the auxiliary

disconnection contacts being guided by means of a slide

on the switching device withdrawable part such that it
15 can move.

A switching device withdrawable part of this type has
been disclosed, for example, in DE 199 48 697 Al. In
this case, the contact unit is arranged on the rear
20 face of the switching device withdrawable part, and can
be operated by means of a grip (knob or the like) which
is provided on the front control panel of the switching
device withdrawable part. The grip 1is fitted to the
slide, which is intended for use as means for guiding
25 the contact unit such that it can be moved in a
straight line. The grip therefore assumes a position
which projects relative to the front control panel when

the auxiliary disconnection contacts are not engaged.

30 For main disconnection contacts, it is already known in
the case of a switching device withdrawable part
according to DE 27 17 691 Al for a worm drive to be
used, which can be operated by a tool on the front
control panel of the switching device withdrawable

35 part. In this case, a worm moves a slide, which is
fitted with contact units of the main disconnection
contacts, close to the rear face of the switching

device withdrawable part. The same known switching

i
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"35 part. In this case, a wormnoves a slide, which is fitted with contact
unit's of 'the main disconnection contacts, close to the rear face of the

- Switching device w thdrawabl e part. The same known switching - 1la
device wthdrawabl e part has auxiliary_digconnection contacts which,
however, are positively engaged with one another during insertion of the
swi tching device withdrawable part into an associ ated switchgear 5
assenbly. These auxiliary disconnecti on _contacts _do not becone effective,
however, untideViRe WwiiihGravabde tPRrfaihfsi Sdddesvondisrparestion
operated, singmtatEIXwhiahy SWew&her, - aZze | So€PUPFEDy t @ridageaorwighi ve and
enabl es the auxi Iiarg vol t age for.oEer tion gff Ege cont act.ors ﬁtc. A
further sw t HSg2BVIEL QwaBPET paft i 5-88s&Y ¢ t AEVpFFor

pat ent appli cattloiradiadll 2@az87. 9idaded Apri las2dcid@edl, wswhttheeaot e t hat
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obj ect of inpenang efkective, however, until the worm drive of the

main disconnection contacts is operated, since an

auxiliary switch



‘operation of auxiliary disconnection contacts in sw tching device

wi t hdr awabl e parts, and for this purpose provides that the operating

. apparatus has a 15 shaft which is mounted in the sw tching device

wi t hdrawabl e part such that it can rotate and can be operated by neans of a
tool, and in that a slotted-link arrangenent is fitted to the slide and
interacts with a control pin which projects radially fromthe shaft. 20 The

operating apparatus accordi ng to the jnvention can be produced and
i nstal | ed nore® e8P WFPh thRe YOI HdhtafiotRaPlet FBR avxERhatI¥n the

case of the wasItagd angeBidrActeH BNEHS dInalcthhr HBAL. In 25
particular, this allows a slotted-link arrangenent to be associated with
the slide of the contact unit, with both parts (slide and slotted-1ink
arrangenent ) Xei igrtherhe swirmloingan datvegeal wilhbetramelbdle pgsdrt Homever, if

there is a nec?éjsézoirb@?r?ra]itrfr fonge top%go@ t[gﬁ%@hﬁ ed, 5331 [BYBE

! : . B§ n, .
desirabl e, for eXanple he case of I"t'i po auxiliary~di sconnection
contacts, theéPE HEeaAdihy 1D clatadf iApaiEnt2lof 2004 .i nwashi oftreannote

appropri ate noyamentx$egHepC bR AGHEVEeGhtdct Hakahhes! BEESIQF%W

arrangenment has a wormgear wth at 35 | east, two sections wt rerent

pi tches, of WA cR oWeTBe iR hQF aRCTREr cHSSE f §iFe Llafept@p thdt oinwhi ch
is suitable fror x1 os7 igp1 heel auxi liary di sconnection contacts with respect
to rotati%n of the shaft. The - 2a other - 3 sectionis in this case
expedi enllly of such a size that the idling novement of the contact unit
fromits restTipwsintventuomni st msmghtact shéi o ectuctt tihmpsdatingnahyg part

of the auxHiégé&éﬁﬁ&pnnggﬂ(%h§§5§é¥§s E@Egénnection contacts in
switching device withdrawable parts, and for this
purpose provides that the operating apparatus has a
15 shaft which is mounted in the switching device
withdrawable part such that it can rotate and can be
operated by means of a tool, and in that a slotted-link
arrangement is fitted to the slide and interacts with a
control pin which projects radially from the shaft.
20
The operating apparatus according to the invention can
be produced and installed more easily, with the same
advantageous function as that in the case of the worm
arrangement according to DE 27 17 691 Aal. In
25 particular, this allows a slotted-link arrangement to
be associated with the slide of the contact unit, with
both parts (slide and slotted-link arrangement) being
in the form of an integral sheet-metal part. However,
if there 1s a need for a greater force to be
30 transmitted, as may be desirable, for example, in the
case of multipole auxiliary disconnection contacts,
then, according to one refinement of the invention, an
appropriate movement sequence can be achieved in that
the slotted-link arrangement has a worm gear with at
35 least two sections with different pitches, of which one
section has an increased force step-up ratio, which is
suitable for <closing the auxiliary disconnection

contacts with respect to rotation of the shaft. The



'5 place over a relatively short rotation angle of the sha f t . A

sl ot'ted-1'i nk arrangenent having this characteristic can advantageously be
..designed such that two 10 slotted-link bodies are provided, which are
firmy connected to the slide, are holloygand cylindrical and are arranged
coaxially with respect to the shaft, and whose nutually facing end surfaces
bound a worm gear which holds the control pin. The separate slotted-link 15
bodi es can be produced considerably nore easily than an integral worm body
and nake it pUs¥®mle to produce the desired rel ationship between the
operating travel or rotation angle of the force to be applied, with little
effort. 20 A further useful nodification, which can be inplenented easily
owng to the axially split slotted-1ink arrangenent, may conprise the worm
gear having a section with the opposite pitch at at |east one end, 25 and a
-spring which axially prestresses the slotted-1ink arrangenent producing a

| atch for the shaft in one end position. As already nentioned in the

i ntroduction, the essence 30 of the invention includes a sinple production
capability and easy installation of the auxiliary disconnection contact
arrangenment. This can be contributed to by the slotted-1ink bodies each
having a radially projecting flange, and the slide having a 35 supporting
limb which can be connected to the flanges. The di nensions of the
supporting linb and of the flanges in this case at the sane tine ensure the
necessary di stance between the slotted-Ilink - 4 Dbodies for the control
pin to engage in. The flanges and the supporting |linb are in this case
expediently arranged parallel to one another and are connected by neans of
continuous attachnment nmeans such that they are 5 aligned and cannot rotate.
As is known per se, the shaft nmay be provided at the end with a contour
which is suitable for connection to a tool. In this case, both renovabl e
tools in the form



"10 of a known hand crank and tools such as a rotary knob which are
permanent|y connected to the shaft are suitable for operating the shaft.

-~ The invention will be explained in nore detail in the 15 follow ng text
with reference to the exenplary enbodimefit_which is illustrated in the
figures. Figure 1 shows a plan view of a switching device w thdrawabl e part
for a | owvoltage sw tchgear assenbly 20 havi ng an operating apparatus for
auxi liary disconnection contacts. Figure 2 shows, as a first exanﬁle of an
operating apfaciien i# sin dhimGare Lxpediertly kE apuetngenshze 25nattted to

it, in conjuntd oaWhAd RosBAERtWRIFCh-HS é@ﬁ@é‘@@dufq@& q&%atli@ £Q§t5| i de.

Flgure3shows a further | e of an operatin us for
auxiliary di REHFe&D 'iJoflt gﬁ?scf’ﬁtgﬁt?h l&s%eﬂ:tﬂ St?Bb%?ﬂEY with a

slide as a npavt f @t atrmvealubcal(iamyacamnbhniacltibhe atmtlacasy takes

di sconnecti on .cont act Fi gu 4.shows 0 of th
oper at i ngg35 a}p?pa%a u%ras S Sﬁﬁtllﬁ’egygure rOttah nPlo eaop%rglﬂ%ctlve

expl oded il | wtafat.i on. - 5 Figure 5 5 shows a perspective illustration of
the right-hand front corner of the switching device wthdrawabl e part shown
in Figure 1, with the operating apparatus_for the auxiljiary disconnection
contacts as % sEbRRCPA-FLBlr eFTangRprenthehpyingcdte® i pharectatkftriary

di sconnecti ong£ONt abSARRRBouWRAS 1 @2 designed such that  two

10 slotted-link bodies are provided, which are firmly
connected to the slide, are hollow and cylindrical and
are arranged coaxially with respect to the shaft, and
whose mutually facing end surfaces bound a worm gear
which holds the control pin. The separate slotted-link

15 bodies can be produced considerably more easily than an
integral worm body and make it possible to produce the
desired relationship between the operating travel or
rotation angle of the force to be applied, with little
effort.

20
A further useful modification, which can be implemented
easily owing to the axially split slotted-1link
arrangement, may comprise the worm gear having a
section with the opposite pitch at at least one end,

25 and a spring which axially prestresses the slotted-link
arrangement producing a latch for the shaft in one end

position.

As already mentioned in the introduction, the essence
30 of the invention includes a simple production
capability and easy installation of the auxiliary
disconnection contact arrangement. This can be
contributed to by the slotted-link bodies each having a
radially projecting flange, and the slide having a
35 supporting limb which can be connected to the flanges.
The dimensions of the supporting 1limb and of the
flanges 1in this case at the same time ensure the

necessary distance between the slotted-link



"Figure 6 shows an illustration corresponding to that in Figure 5 wth the

operating apparatus being located in 10 the "auxiliary di sconnection

..contacts closed"” position. A switching device wthdrawable part 1, a plan

view of which is shown in Figure 1, for @ 1owvoltage sw tchgear assenbly
has a franme or housing 2, on whose 15 front face a front control panel 3
with handles 4 and 5 is |ocated, and on whose rear face nmain di sconnection

contacts 6 and 7 as well as auxiliary disconnection contacts 8 are |ocated.
In this casePadiesmafor ditbeorfitittidh BoRt &6t SBIFR dBed Thy FERUEY power,

20 while the 43R Ncdé S GAPREII QR COMBChSe/ IEPERSENtcad Oafpeal geery The
mai n di sconnecti on cont a’B"ﬂi and 7 are engaged i a known mar}%e% w th

cts. 6
fixed- posi ti GFRAREST PRt s C8n @ 6p RS oRRdc AL 1 FERF LDy P overent
of the switchigamsdenfi ceont itrhdrenedt tea qiandnt]l memardd duh dilatct tloey odran arr ow
12, and are dilscon %tn%d cfar %rgtt r:‘:%'@a@é novement in the direction of an arrow

. e . . .
13. The abxi I§ I Ssconnection contacts 8 have an associ ated contact unit

14, vv_hich is atta_ched to the rear e_nd of a slide 15 which is _gui ded such
that it can fg%veiér'kaoﬁg Jeai ght \:h?etérl;%ftth%awaﬂ@ 2rolifed ife dRecan

| i kewi se be noved int Irection of t arrows 12 and 13 by respective
operating appihtvisids ae6canpgouy, WRRcBh 1§ 1Suig@lde| EhePiredord de ai |

later. 35 The swhdrhing €rykcea¥k! hdbawalemarantlel Hayitheroiee hesra
nounting_ plate 17 whi Cp‘alﬁﬁ arranged parallel to,the front control panel
d

3, for swtciing KBAYPo FETe ATDNC AT cBHCR RSt Rede L yABPR mai n
switch 18 -whbach | sarendimsatrethenvtiiych camde-apertat edcty neteanft ofame - 6

suitable for operating the shaft.

The invention will be explained in more detail in the
15 following text with reference to the exemplary

embodiment which is illustrated in the figures.

Figure 1 shows a plan view of a switching device
withdrawable part for a low-voltage switchgear assembly
20 having an operating apparatus for auxiliary

disconnection contacts.

Figure 2 shows, as a first example of an operating
apparatus, a slide having a slotted-link arrangement

25 fitted to it, in conjunction with a shaft which is
intended for operating the slide.

Figure 3 shows a further example of an operating
apparatus for the auxiliary disconnection contacts in
30 the assembled state, together with a slide as a mount
for a moveable <contact unit for the auxiliary

disconnection contacts.
Figure 4 shows the major components of the operating

35 apparatus as shown in Figure 3, in the form of a

perspective, exploded illustration.




‘rotary handle 20 located on the front control panel 3. Furthernore, the

swi t'chi ng device w thdrawabl e part 1 has a | ocking bar 21 which extends

-essentially over the entire width of the frane 2, is nounted by neans of 5

pivoting arns 22 and 23 in side walls aof gthe frame 2 such that it can

pi vot, and has | ocking tabs 24 and 25 which project beyond the frame 2 and

interact with fixed-position slotted |inks, which are not shown. These are

used in a known manner to secure the 10 switching device withdrawabl e part

1 in particul B¥99¥et he " éhgwénnéct@6rs§ﬁ8t186nnég@éétrﬁéépﬂloﬁ§ &R& at the

sane tine to eNSHEEhARE NEERHTAr YedM&F | 0OgkS WH respechihg t Bevirien
swtch 18 and, ,1f _a progrlate th respect to drlvg ﬁgﬁrator A t hreaded
a

spi ndl e 26 wi Yhthdrapel %o@?ﬁ?e RURdiBr BHRUET whi WAT e OPeresd s
required as cappaneths dorsuctie aadxiileapperditsarorares diideweset 009N aisn

Ui b b BBk i EgBLDC A N T Ahel8h T A 8chbEqnand Shank 27 or

may be a y, I'S i'ndi-Cat & means for operating the operating

apparatuses 16aandl1@ryﬁdi$¢gmn%&@n@ma¢qn©m©©ﬁ|®m¢n”dﬁo%mtb@@ratlng
apparatus for the auxiliary disconnection contacts 8 will be expl ai ned
first of all with reference to the figure. 25 Figure 2 shows a_schematic
per spective |F¥9§¥?a§|§H°WFtﬁBuﬂ1@H§t§BFa@naﬁ8r5§§PPﬁ81§§rF@ &hathdthousi ng

2 (Figure 2) rfystéds, 3Q1tﬁ ah@mpaﬂ:akgﬁgOEbFa@adussb@ﬁﬁgl dedatiedh ia
sl ott ed- ran 31. .This has a 30 s

i otted-| dy 32,.which is
T the 7 b ofha SAERE LhatE) AparoaSRETRE SoR T et ol Ttk idtnce, | the
slotted-1ink body 32 together with the slide 30 can form an i ntegral
stanped part in |_a r i
i ncor por at ed %sgg'l\gffghECHgS\g%%star‘fJﬁ'ﬁzﬁg%yayabl E)Da’[ éc?I%[ éngg‘gg §%Ws%tfhen
shaped by benﬂhhghtolﬁheﬂhqwmtrhmedFéEéﬁeorJolosﬁﬁfcyﬁlndpwbaplta9§hape

which is matchgdetn §a§héE%eﬁﬂlyThﬁss%UQhﬁﬁﬁﬁﬂ&@gﬁo@élﬁﬁezCaBﬁbMEb%E for
si npl e production o? worm gear 33 is achieyed.,if the slotted- Ilnk body

32 is prdducefraBtat §§$aﬁaf€°ﬁ rFoﬁﬁHOFsPEBﬁﬁeét@&tpohgnéﬂéssﬂl&@ 38 i n

sone suitabl elgafll&;%htekil) tah@ 6AS@hokle radaapi figeé omb O Mdike oninledstioat ed
hol | ow cyl i ndri carrlq%lfut eit her. before .or after .the

connection to° ?ﬂgag Fde 36 Gr VST | POt FUF R TRE SHECCTEEC 8
di stance fronthetstost ed- Imub arrarsgerbnt B1, tm1@rdea860 ctheealmehia

slotted-|ink p99¥o§§e§£ | eifla g et a%@shgg?g%xedféwfnéwo%rcat es

that a control_ pin is seated I n the sha and projects
radi al | y,25i sWBE b9 deiF f Bﬁalélngﬁgﬁfﬁ@nﬁlﬁc‘ﬁh%nmmt@é%ﬁs 33, TREFIME ad ed

POSI tl on, tthlelgaaf :bug@ogquntﬁdelsﬁgbrét H@bbbﬁﬁ@cl&@%ﬁt Q:drft(&rct@(%flphﬁdl v the
ront control panel 3inFigure is s orte ai ia
nnvenent.Atth@ggnden?ﬂ% dhat? 3% %guBFbVI %ﬁtﬁV%gh &?ﬁﬁ%@?Qiﬁﬁﬁ%ﬁ1ls
illustrated aseatquaﬁnbuﬂha&d ahtladdpmrdindit cohtakieh haat enes 1he byont our
37 (see the t@gbegghe%@%ﬁe LatRIA! ggviﬁaf i 300,81 6OLALRdaSIndI cat ed

by the arrow us noving the's asi ndi cated by an arrow
25 the direction of an arrow 12, and are disconnected from

them by movement in the direction of an arrow 13. The
auxiliary disconnection contacts 8 have an associated
contact unit 14, which is attached to the rear end of a
slide 15 which is guided such that it can move in a
30 straight line in the frame 2. The slide 15 can likewise
be moved in the direction of the arrows 12 and 13 by
respective operating apparatuses 16 and 19, which will

be explained in more detail later.

35 The switching device withdrawable part 1 furthermore
has a mounting plate 17, which is arranged parallel to
the front control panel 3, for switching, control and

protection devices. Of these, only one main switch 18



"Figure 2 indicates that the wormgear 33 has two sections 40 and 41, which

have different pitches. This configuration neans that the slide 30 travels
t hrough different distances for the same rotation angle of the 30 shaft 34,
when the control pin 36 is located in thgssection 40 or in the section 41.
Whil e the auxiliary disconnection contacts 8 are being closed, this results
in a fast feed novenent until the contacts touch, after which a relatively
smal | operating force is rqulred on 35 the too] for the shaft 34, despite

the greater anburtdigtatest.cevteduiGay o rorarFdRhet e ént act

el enent s. - g _ A further exenplary enbodi nent of apparatus 19 will be
explained in the with reference to Figures 3 and 4. In operating apparatus
19 is illustrated i 5 state in Figure 3, and in perspective, down state, in

Figure 4. an operating following text this case, the n the installed in the
broken In a simlar way to Figure 2, Figure 3 show a slide 42 which is
provided with a slotted-link arrangenment 43. 10 This surrounds a shaft 44,
whi ch engages by neans of a control pin 45 in a worm gear 46. At the end,
the shaft 44 is provided with a shutter collar 47, which has a view ng

wi ndow 48 for inscriptions on the front control panel ( 3 in Figure 1 ) as
wel | as an opening for access 15 to a contour 49 of the shaft 44. As is
shown in Figure 4, the slotted-link arrangenent 43 conprises two
slotted-1ink bodies 50 and 51, whose nutually facing end faces 52 and 53,
respectively, form 20 the worm gear 46. The separation which is required
for this purpose is achieved by flanges 54 and 55, which project radially
fromthe slotted-1ink bodies 50 and 51 and are provided with through-hol es
56 for connection and attachment. In order to allow sinple installation



25 without adjustnent, the flange 55 is provided with two prismatic pins

whi ch prOject in the dlrection of the flange 54, and which are held in

.recesses 58 in the flange 54. A recess 59 is arranged in that end surface

of the slotted-1ink body 51 which forns pne wall of the 30 worm gear 46,
and the control pin 45 (Figure 3), which is concealed in Figure 4, can
enter this recess 59 under the influence of an axially acting spring 60.
The arrangenent results in a latch at the end of the worm gear 46. An

i denti cal depresshorhadlec2r tangbadi pnt hesFrante arseohtPamel opposite

end of the‘M¥ﬂ96H3¥m&&9nC€ﬁée%dﬂ%dﬂﬁﬂ&EHéQlce wihaltB@adbhedgA% i $
provided with a supporting in order tgQ connect t{]ﬁyslotted I i nk

arrangement 4% oat ]é’rri‘%lebéer 231'h‘éh%%t?’é1‘e%@?| gpsantialpy odveedtitfth a

tubul ar att acdiEite 6@idvhi AT Iﬁhgatf(i’fa@dé tD, ai% aydurtckd Chy SiemLH306n the
shaft 44 and can be connect?g y rreans of fr) O§4 The sl de 42
-

(Figure 3y i PHIFAEEEES 2hd i tH 95 RS 0 T 19265 for
hol di ng the cantlacthamitt 14anlﬁ:ﬁbe opedathasy Ja:m}a:rm usalvm%h &ad Been

XAl ned WAL CHEIIRAkO BLOMRAS Ghechnics SNOML| b ol g Ld state

in Figures 5 an t her ront ri d corner of
swi t chi ng de\/ﬁvee%nQﬁjlr@\mbl &lsgrted] ddndfown wibd chi gare 1not5 sRowWddi tion

to the parts MEF]@ have aldaqdy;beey em&@hneﬂamaéb rebergaegrto Fhgure 1,
in particular e front control panel 3_and the |ocking bar, 21, Figures 5

and 6 shé® a STHERENT BBVHFEh Wi tHRFEUWGRLR RAWT 67 £0r %‘”i“l’féﬂlaalf chi*fng tab

25 as wel | astipd adXiskbahgctetitchatd, “Wointledted"i theditDohde wumgpoati ng

linb 61 of t sllde4 In this case, .in Figure 5, the o in par at us
is located i nmet?%esﬁ%gl &85 Wi he?ﬁ%r%uth élrei/%ecfssﬂ—icfa’nnle% ?ﬁ gﬁnt‘gcﬁg open.
This can be sesspdconte h@l@ﬁnamtswhtacthth% ghdt t €8- appkomriahgenwhth43 has

been moved righlodd. the {rapive abfetheoptixh! LAFYagUA! D1 08101 0B LiEn

swi t chi ngéarm Is resting on the inner face of the front control panel 3,

or on a S$8pardh e ags@piatre Ve nFrAYdoR’ 48R ¥R h€a§1hu]??—er idhehragd7 is 30

posi tioned Onrédﬂﬁfécghtashaé'&nﬁcbz‘ij&l@é)o‘é& agu@ppP0patave idpedtyrd oaren the
front cont roI ane] 3. the shaft is_rat atledZBt hr%gl'h angI’Oél mately 270
to the right,?! W@?‘%S%ﬁ‘?@l hntﬁégEFSt tedA 90 » WARIC y be 1in

a similar form to the hand crank 27 or may be a key, is
indicated as means for operating the operating

20 apparatuses 16 and 19.

A first exemplary embodiment of an operating apparatus
for the auxiliary disconnection contacts 8 will be
explained first of all with reference to the figure.

25
Figure 2 shows a schematic perspective illustration
without the guide and bearing parts of the housing 2
(Figure 2). A slide 30 is shown broken off, and is
provided with a slotted-link arrangement 31. This has a

30 slotted-link body 32, which is in the form of a
sheet-metal part and has a worm gear 33. In this case,
the slotted-link body 32 together with the slide 30 can
form an integral stamped part into which, when it is
still flat, the worm gear 32 is incorporated as a slot

35 by stamping. The slotted-link body 32 is then shaped by

bending to the illustrated open or closed cylindrical



" 35 arrangenment being noved with the slide 42 to the rear, in order to

engage the contact unit 14 (Figure 1) with the fixed-position contact unit
70. The switching arm - 10 69 of the auxiliary switch 68 is in the
process noved away fromits stop, and signals the changed switch position.
5 Both figures 5 and 6 show two sections 71 and 72 of the wormgear with
different pitches. During closure of the auxiliary disconnection contacts,
the process first of all passes through the sectjon 71 with the coarser
pitch. In theharsoeswhiche i@ | Agtehefel tPs passBALE0 34roufhe i BEBeder to
al l ow t he nOVRRRIA LNt aet Wl t chPaBPPI eACEdrhesimyed- pRYdUcHigONsACt unit
70 fromthe di sconnected position. The segong lnglg[SI on Zﬁﬂc;f t he vvo%m gear
46 has a finéhe YN af82T| 1 3¢ orfs edftleh®esd pibd FRRUL S tP3RY ¢ he

sl otted-1ink 3 reggppeatcéd ber 4 heesratd opattoandf itshecaraddtetlt, tahi ch

. corresponds tqQ a gr.eat anmount of for bei ng exeried,., The nt a
el enents of ttﬂ'{? c%lrﬁ%cs%rﬁq S a%lﬂl'ﬁ‘%oelaer em%r%b%xéédir\?\,i ttn']:ﬁl%;n((:ag“gzém’ot et al ong

the section ZEhagihglhe sfain ethe | hklbotiasedhahtow lcxhindxperl ehoty be
produced i n tfg, f 9pln OFaTRl AkNOSGOMOSEL! BBESECO! ob! attdtenis] Ble

di e-casting or “injection-nol ding methods, respectively. In this case, the

surfaces whi mm@tﬁmmk%d:%@gm 3fbr m gear 43 has been joi ned toget her

25 are formed with all the required features by nmeans of the walls of the

di e-casting aor, i njectiqn-nol di n% nol d, aﬂd arej1 t hus uced wit hout any
Sastior S t

ro
subsequehf nEcHHihg oft tlve tFass AfEc %néﬁogdéﬁsd%ﬁrtcs‘? B°R known
hand crank 2&Hdi gusetdi-haskalarmadydneert nBbf i dnedoadea ttaol cbébneeaperati ng

the shaft (34.in Figure 2,-44 in_FLgur 3.to ) equl t hys hand
crank can be l'ﬁte%ig %t?(%'elld@%c?]?%%}g Cg?lt ol o%?thl\e/ggg%d‘rfgéc%é%%the})‘shaft
(31 in Figureaashetd-dott3sl Fline e33) indhadates thias purquserdlaseam 36,

appropri at el y;shapeds "BLL PGy P ACeneHAMRYRT 134 faddiepo sy L6t NPadEX1 €6,
wi t hdrawabl e part needs to be operated frequently, it may_be advantageous
for it té5be iposBFBVEded §p&r Angaging in the worm gear” 33. In its

installed position, the shaft is mounted such that it
can rotate (for example in the front control panel 3 in
Figure 1) and is supported against axial movement. At
the end, the shaft 34 is provided with a contour 37,
20 which is illustrated as a quadrilateral attachment. A
tool which matches the contour 37 (see the tool 28 in
Figure 1) allows the shaft 34 to be rotated as
indicated by the arrow 38, thus moving the slide 30 as
indicated by an arrow 39.
25
Figure 2 indicates that the worm gear 33 has two
sections 40 and 41, which have different pitches. This
configuration means that the slide 30 travels through
different distances for the same rotation angle of the
30 shaft 34, when the control pin 36 is located in the
section 40 or in the section 41. While the auxiliary
disconnection contacts 8 are being closed, this results
in a fast feed movement until the contacts touch, after
which a relatively small operating force is required on
35 the tool for the shaft 34, despite the greater amount
of force required for engagement of the contact

elements.



- 10a the auxiliary disconnection contacts directly. This can be achi eved

by using a - 11 tool 73 in the formof a rotary knob instead of the hand

.crank, as is shown in Figure 1. In this case, this rotary knob can be

connected to the shaft of the operating gpparatus by a suitable contour, in
the sane 5 way. If renpval is not envisaged or is undesirable, the rotary
knob can be secured by suitable nmeans such as a splint, splined pin or the

like. - 13 31Slotted-link arrangenent 32S| otted-Ilink body (sheet-netal
par t) 33Vor m grar Fagifer3sDasaerl arne3sindisiensi n3g€ontaur  eRerpéiead face
of the shaft dousfap rpieli gl Qfxdig rshaf 1n343QAT oM d@ingoverent of

the slide 30405ection of the worm gear 33 (fine pitch)41Section of the worm
gear 33 (coar$kthi FEEPESBFRI& Fi tRNESS) 4397 t £d- EPnikhis case, the

ar r angenent 44§paf i 4@ nbpphrat34606r My Avsitndtded Lol the48Misewlngdw ndow
in the sh%tter col | ar49Cont our _on the end_f ace oL.the shaftﬁ4Sg&F&ont)

sl otted- 1 i°’nk DHAYS1ERea )T Dt f ed A HoBTESRRG TSPt acd of ' hEToxen
slotted-1ink doey5063tad swrfamerofdt he slotted-1ink body5154Fl ange on t he
slotted-1ink body 5055Fl ange on the slotted-1ink body 5156Att achnent
opening in the flanges 54and 5557Centering pin on the flange 5458Ret ai ni ng
openi ng in thERf#angeibasomeress Fhovhe dndFignfacéd 5BeBFeR| sdfide 42

spring61Suppoghi &9 &%ﬂ%mﬂ&&l shide 42@2Rdacmenik oartiesshetht egacol | ar
4763Step in the shaft 44 _ WD 03/065529 - 15 - PCT/ DE03/ 00194 Patgnt Cl ai nms
10 This surrounds a shaft 44, which engages by means of a

control pin 45 in a worm gear 46. At the end, the shaft

44 is provided with a shutter collar 47, which has a

viewing window 48 for inscriptions on the front control

panel (3 in Figure 1) as well as an opening for access
15 to a contour 49 of the shaft 44.

As is shown in Figure 4, the slotted-link arrangement
43 comprises two slotted-link bodies 50 and 51, whose
mutually facing end faces 52 and 53, respectively, form
20 the worm gear 46. The separation which is required for
this purpose is achieved by flanges 54 and 55, which
project radially from the slotted-link bodies 50 and 51
and are provided with through-holes 56 for connection
and attachment. In order to allow simple installation
25 without adjustment, the flange 55 is provided with two
prismatic pins which project in the direction of the
flange 54, and which are held in recesses 58 in the
flange 54. A recess 59 is arranged in that end surface
of the slotted-link bedy 51 which forms one wall of the
30 worm gear 46, and the control pin 45 (Figure 3), which
is concealed in Figure 4, can enter this recess 59
under the influence of an axially acting spring 60. The
arrangement results in a latch at the end of the worm
gear 46. An identical depression can be arranged in the
35 same sense at the opposite end of the worm gear

(concealed in Figure 4).



"1. A switching device w thdrawable part 1 for a switchgear assenbly having
auxiliary disconnection 5 contacts (8) which can be cl osed or opened by

.-mmeans of an operating apparatus (16; 19) which is accessible froma front

control panel (3) and is arranged on thegswi tching device w thdrawabl e part
(1), with a contact unit (14) which is associated wwth the auxiliary 10

di sconnection contacts (8) being guided by neans of a slide (15; 30; 42) on
the switching device wthdrawable part (1) such that it can nove,
characteri zedfieh shidet A2 dpemmaifathpatl us EUPPOrgingad iashak ti34; 42)

15 which is rauguedd edrditesv £ Sob Ehed CB it tHEF avgdhénPagl €d4) trdch that
it can rotate and can be operated b rmﬁ_]s of a tool (28; 7),,%8|nthat
i §° eqd 151ty

a slotted- ikl afgenehite ($LUE ¥edtt 01BnePEPY &L 842) and
interacts w tdukuleant r aktpchmeds; 462, 20 widdicth phej eahstaelaeti al Ity fram t he
shaft (34, 44).,.2.. The .sw t.chin evice w t hdr.awabl e, par s clainmed in
claim1l, éhar‘g%’c]tlé}qrzlé:cﬂ n $Hat %t h%nsl%ldt‘% eds-'l?&:{\f& a%?an%%‘?ren?a?31]?e43) has
a worm gear (cHimetBledr th dtt | bustmeams seft iconpin4®4 41Thegl,s1ide Wik h
different pitgch f kgh gt ian {49; at=X dipctea rce
step-up rati o&tﬁ?ﬁﬁ? ?’é\hggl ipgjt%ﬁé cg)ir ag]os?ngrtg%u% au% ﬁflarﬂ;j %?s?:%%%%@ti on
contacts (8) MOIiNg rlddBe &S tiey diaidigy dhe KondRert ys4L 144). 3. The

swi tching device withdrawable part as clainmed in claim1l or 2,
characterized . in that 35 the slotted-link aryrangenent (43) is forped by two

sl ot t ed- FPnk Bii @RS¥BHING 1 PPEGHAENSa B ¥ nT9S c SfFEc BP0 ee ¥iFhe (42),
are hol | ow antkfiaddrnuds | @l Fagaras e3 anndndged scahowal | in Weiid frspetledio t he
shaft state 1in Figures 5 and 6, together with the front
right-hand corner of the switching device withdrawable
part 1 as shown in Figure 1.
15
In addition to the parts which have already been
explained with reference to Figure 1, in particular the
front control panel 3 and the locking bar 21, Figures 5
and 6 show a side wall 66 with a through-window 67 for
20 the latching tab 25 as well as an auxiliary switch 68,
which is fitted to the supporting limb 61 of the slide
42. In this case, in Figure 5, the operating apparatus
is located in the position with the auxiliary
disconnection contacts open. This can be seen from the
25 fact that the slotted-link arrangement 43 has been
moved right to the front, and the auxiliary switch 68
with its switching arm 69 is resting on the inner face
of the front control panel 3, or on a separate stop.
The viewing window 48 1in the shutter collar 47 is
30 positioned on the right-hand side above an appropriate

inscription on the front control panel 3.

If the shaft 44 is rotated through approximately 270°
to the right, this results 1in the slotted-link
35 arrangement being moved with the slide 42 to the rear,
in order to engage the contact unit 14 (Figure 1) with

the fixed-position contact unit 70. The switching arm



- 15a (44), and whose nutual ly facing end surfaces (52; 53) bound a worm
gear (46) which holds the control pin (45). - 16 4. The switching device
.-W thdrawabl e part as clainmed in claim2 or 3) characterized in that the
wor m gear (46) has a section (59) with am apposite 5 pitch at at |east one
end, and in that a spring (60) which axially prestresses the slotted-I|ink
arrangenent (43) produces a latch for the shaft (44) in one end position.
10 5. The switching device withdrawaple part as claifmed in one of clains 2
to 4, charact®?i28dthe st tiaeys| W | PRk iBodifestiS0oPr8EFsealRvVidve a
radi al |y proj&edy nEddranges(54todp) armndstibaaski dehé 4Dhdirfedd Swisgpporting
linb (61) which can be connected to the flanges (54, 55). 6. The sw tching
devi ce mﬁthdr%ﬁﬁ&ﬁ%??ﬁut as claimed in claimb5, 20 characterized in that
the flanges (54, 55) on the slotted-link bodies (50, 51) and the supporting

o eleLy oy BB AT AR ahg 8 LOBETBRGaLLelnk oyt e gl o
al i gned and ceewmtgear aveth different pitches. During closure of the
auxiliary disconnection contacts, the process first of
all passes through the section 71 with the coarser
pitch. In the process, the idling travel is passed
10 through, in order to allow the moveable contact unit to
approach the fixed-position contact unit 70 from the
disconnected position. The second section 72 of the
worm gear 46 has a finer pitch and, in consequence,
produces less movement of the slotted-link arrangement
15 for the same rotation of the shaft 44, which
corresponds to a greater amount of force being exerted.
The contact elements of the contact units 14 and 70 are

engaged with one another along the section 72.

20 The slotted-link bodies 50 and 51 can expediently be
produced in the form of moldings composed of metal or
plastic using die-casting or injection-molding methods,
respectively. In this case, the surfaces which are
produced once the worm gear 43 has been joined together

25 are formed with all the required features by means of
the walls of the die-casting or injection-molding mold,
and are thus produced without any subsequent machining
of the die-cast or injection-molded parts.

30 A known hand crank 28 (Figure 1) has already been
mentioned as a tool for operating the shaft (34 in
Figure 2, 44 in Figures 3 to 6). When required, this
hand crank can be fitted to the described contour on
the end face of the shaft (31 in Figure 2, 49 in

35 Figure 3), and for this purpose has an appropriately
shaped mating piece. However, if the switching device
withdrawable part needs to be operated frequently, it

may be advantageous for it to be possible to operate



7. The switching device wthdrawable part as clainmed in one of the
precedi ng claims, characterized in that 30 the shaft (34; 44) is provided
.at the end with a contour (37; 49) for connection to a tool (32). 8. The
switching device w thdrawable part as _chagred in one of the preceding
clainms, 35 characterized in that the tool (73) is in the formof a rotary
knob which is permanentl y connected to the shaft (34; 44) .AY
EA/.AuUuA9AL AL AI.
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tool 73 in the form of a rotary knob instead of the
hand crank, as is shown in Figure 1. In this case, this
rotary knob can be connected to the shaft of the
operating apparatus by a suitable contour, in the same

5 way. If removal is not envisaged or is undesirable, the
rotary knob can be secured by suitable means such as a
splint, splined pin or the like.
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st of re erence symbols

1 Switching device withdrawable part

2 Frame

3 Front control panel

4 Handle

5 Handle

6 Main disconnection contact (feed)

7 Main disconnection contact (outgoer)

8 Auxiliary disconnection contacts

10 Vertical busbars

11 Opposing contact

12 Arrow for movement of the switching device
withdrawable part during insertion

13 Arrow for the direction of movement of the
switching device withdrawable part during
withdrawal

14 Contact unit

15 Slide

16 Operating apparatus (Figure 2)

17 Mounting plate

18 Main switch

19 Operating apparatus (Figures 3, 4, 5, 6)

20 Rotary handle

21 Locking bar

22 Pivoting arm on the locking bar

23 Pivoting arm on the locking bar

24 Latching tab

25 Latching tab

26 Threaded spindle

27 Hand crank

28 Tool for the operating apparatus 16

29 Operating apparatus (Figure 2)

30 Shaft (Figure 2)
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33 Worm gear
34 Shaft
35 Dashed line
36 Control pin
37 Contour on the end face of the shaft 34
38 Arrow for rotation of the shaft 34
39 Arrow for movement of the slide 30
40 Section of the worm gear 33 (fine pitch)
41 Section of the worm gear 33 (coarse pitch)
42 Slide (Figure 3)
43 Slotted-link arrangement
44 Shaft
45 Control pin
46 Worm gear
47 Shutter collar
48 Viewing window in the shutter collar
49 Contour on the end face of the shaft 44
50 (Front) slotted-link body
51 (Rear) slotted-link body
52 End surface of the slotted-link body 50
53 End surface of the slotted-link body 51
54 Flange on the slotted-link body 50
55 Flange on the slotted-link body 51
56 Attachment opening in the flanges 54 and 55
57 Centering pin on the flange 54
58 Retaining opening in the flange 54
59 Recess in the end surface 53
60 Helical spring
61 Supporting limb on the slide 42
62 Attachment on the shutter collar 47
63 Step in the shaft 44
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Y@GlO%&&f() -patd 0%y &(¢h thad0% >c&h(rotdtklBl@d can be operated by
means of a tool (28; 73), and in that a slotted-link
arrangement (31; 43) is fitted to the slide
{15; 30; 42) and interacts with a control pin (36; 45)

20 which projects radially from the shaft (34; 44).

2. The switching device withdrawable part as claimed
in claim 1,
characterized in that
25 the slotted-link arrangement (31; 43) has a worm gear
(40; 46) with at least two sections (40, 41; 71, 72)
with different pitches, of which one section (40; 72)
has an increased force step-up ratio, which is suitable
for closing the auxiliary disconnection contacts (8)
30 with respect to rotation of the shaft (34; 44).

3. The switching device withdrawable part as claimed
in claim 1 or 2,
characterized in that

35 the slotted-link arrangement (43) 1is formed by two
slotted-1link bodies (50; 51), which are firmly
connected to the slide (42), are hollow and cylindrical

and are arranged coaxially with respect to the shaft
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bound a worm gear (46) which holds the control pin
(45) .

w)hose mutually facing end surfaces (52; 53)
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5 pitch at at least one end, and in that a spring (60)

which axially prestresses the slotted-link arrangement

(43) produces a latch for the shaft (44) in one end

position.

10 5. The switching device withdrawable part as claimed
in one of claims 2 to 4,
characterized in that
the slotted-link bodies (50, 51) each have a radially
projecting flange (54, 55), and the slide (42) has a
15 supporting limb (61l) which can be connected to the
flanges (54, 55).

6. The switching device withdrawable part as claimed
in claim 5,

20 characterized in that
the flanges (54, 55) on the slotted-link Dbodies
(50, 51) and the supporting limb (61) on the slide (42)
are arranged parallel to one another and are connected
by means of continuous attachment means such that they

25 are aligned and cannot rotate.

7. The switching device withdrawable part as claimed
in one of the preceding claims,
characterized in that

30 the shaft (34; 44) is provided at the end with a

contour (37; 49) for connection to a tool (32).

8. The switching device withdrawable part as claimed
in one of the preceding claims,

35 characterized in that '
the tool (73) is in the form of a rotary knob which is
permanently connected to the shaft (34; 44)



